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Fig.1.1-1 Location of Drain Pipes and Bridges



Tablel1.1-1 Field Survey Results on Drain Pipes and Bridge between
Sihanoukville Port and Sokimex Oil Terminal

No. Structure | Unit | Dia (m) Remark

B-1 D.P. 4 0.8

B-2 D.P. 5 14

B-2D D.P. 1 0.8

B-2C D.P. 1 0.8

B-2B D.P. 1 1.0

B-2A D.P. 3 15

B-3 D.P. 1 1.0 Eroded at connection part

B-4 D.P. 2 0.6 Pipes disconnected

B-4B D.P. 1 13

B-4A D.P. 1 0.6

B-5 Bridge ) i W=9.3 m, L=20 m, Slub concrete severe
erosion, re-bar appears

B-6 D.P. 1 1.0

B-7 D.P. 3 14

B-8 D.P. 5 0.8

B-8A D.P. 2 0.8

B-8 D.P. 2 09

B-9 D.P. 2 -

D.P. = Drain Pipe
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Drawing CB-21



2.1.3.

(1) GPS

(@)

MSL
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GPS
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2.1-1
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5 14

Drawing CB-22
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(b)

(€)

2.1.4.

2.1.5.

Drawings CB-24-1 ~ CB-26-5

1~8m

“Sokkia Set2C”

70

Table2.1-2



2.2.

2.2.1.

180 MW

2.2.2.

(1)

(2)

143.15m

41
5x3=15

Fig.2.2-1

96.57m

48.56 m



(3)

Wenner

2.2.3.

(1)

2000 9 14 10 10 5
2 7
Fig.2.2-2
Table2.2.-1
(a)
TONE TDC-1
3
(NA-60)
HQ
ID31/16
(b)
75 mm 78 mm 1m
445 mm



10 ~ 15
ubD Fig.2.2-3

ub

Fig2.2-4

1m
(c)
44.5 mm
76 cm

75 mm
ubD
ubD
ub
51 mm
63.5 kg 76 cm
N 1
Fig.2.2-5



(d)

SPT NWM

218"
(e)
2.30
K= log(L/rw
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Fig.2.2-6
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05m 4
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(b)
(CID)

(c)

(d)

ASTM USCS (United Soil
Classification System)

(3)

2000 9 21 10 17 Table 2.2-2
40 Fig.2.2-2
(&) Wenner
Wenner 4
a
AV
R
p (ohm-m) a (m) AV (V)
l (A)
Fig.2.2-9 a
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2.2.4.

(1)

Figs.2.2-10(1) ~ (10)

2)
(a)
Tables 2.2-3(1) ~ (3)
(b)
Table2.2-4
()
Table2.2-5
(d)
Table2.2-1
)
Table2.2-6
Fig.2.2-2
2.2.5.
(1)
100 ~ 211 m

19-99m MSL



N50 70E NW

NE SW
Table2.2-7
435 25.75m
4m 10m
360m MSL BH-4
MSL
BH-10 200 m

13 25m MSL

6.6 ppm  0.81 ppm
111 ppm

5-10

19 26m

BH-2
21.75m

1 m¥hr

(pH =5.95) CO,



SECTION 1-6

30m
2)
Fig.2.2-11 Figs.
2.2-12 (1) ~ (6)
SPT
45m~255m
Fig.2.2-11(2) (4)
BH-3 BH-4 BH-5 15m 22m MSL
Figs.2.2-11(3) (5 (6)
BH-1 BH-7 BH-2 BH-9 20m 20m MSL
(BH-10 BH-12 BH-13)
BH-11
45~95m
200~250m Fig.2.2-11(2) (4) 14
m 11 m MSL (BH-13 BH-12 BH-10) BH-11

Im MSL
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2.3.

2.3.1.
Fig.2.3-1 Hun Sen Dam Prey Treng Pond
Fig.2.2-8
2.3.2.
1)
(& Hun SenDam 1/500 1/50
(b)
Hun Sen Dam Prey Treng Pond 6:00 ~ 18:00
5 2001 2
(©
Hun SenDam  Prey Treng Pond 5
2
7 1 4
2.3.3.
() Hun Sen Dam 11 km
Hun Sen Dam GPS
15 1 2 4

3



@)
Hun Sen Dam Prey Treng Pond 2

0

(MSL)

(3) Hun Sen Dam
6:00 9:00 12:00 15:00 18:00
2000 9 2001 2 5
(4) Hun SenDam 7S m 4
1/500 1/50

(5) (Model OSSB1) 1 1

4
(6)

ST-01
7 1 1 2001 2
2.3.4.

1)

6 Drawing CB-30

Drawing CB-31
Prey Treng Pond
(2) Hun Sen Dam Prey Treng Pond
2000 9 16 Hun Sen Dam
Prey Treng Pond 0 1.009 m
0.294m
Tables 2.3-1(1) ~ (6) 2.3-2(1)~(6)



Fig.2.3-2 2.3-3

®3)

Hun Sen Dam  Prey Treng Pond

13 Table2.3-3 (1) Table2.3-3 (2)
(4)
BH-1 BH-2 BH-3 BH-4 BH-5 BH-7 BH-9
Table2.3-4(1) Table 2.3-4(2)
2.3.5.
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Hun Sen Dam
Table 2.3-5
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2
(b) Hun Sen Dam
2 2g 0.5 Lo
=Cd.=- .bh™
@-co-3{5)

Q (m¥s) Cd g
b (=75.32m) h

Cd h/ (h+w)

Q = Cdbh™®

Cd=(1.24+164hiw) W (=0.655m)
Cd

(c) Prey Treng Pond V

\Y,
0.5
Q=Cd-16- Zg tan Q h?°
25\ 5 2
0 (b)
Vv Cd 1
(d) Hun Sen Dam Cd
2000 9 30 10 18 10
2.3-3(2)
Table 2.3-3(1)

(9.8 m?s)
(m)

Table
Hun Sen Dam
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2 0.5
Q=Cd.2/3.( 5] SUMBH

SUMBH = (bj_ h11.5 + b2 h21'5 + o bg hgl's) bl 1 (m)
h; 1 (m) bg 8 (m) hg 8
(m)
Q = CdeX
X = constant SUMBH
05
constant = E.[Zgj =1.705
3.3
SUMBH = ( b]_* h11'5+ bz* h21'5+. ..t bg* hgl's )
Q X Cd
0 Cd 0.99668
R%=0.9914 cd
Table 2.3-3(1) 0.471 ~ 8.932% 4.5%
Fig.2.3-4 X (const ¢ SUMBH) Q
Table2.3-3(1)
Table2.3-6
0.629 ~ 17.42% 8.4% Table 2.3-3(1)
Fig.2.3-5
Hun Sen Dam



(e) Prey Treng Pond V

Table 2.3-3 (2) 2000 9 30 10 18
13
MSL 1.025 m MSL
172.3°
Q = CdeX
X =  constant e h*®
2 0.5
congtant = 16/25.( SJ tan(%j ~18.8779
Q X Cd 0.9987
0 R*=0.9917
Cd Table 2.3-3 (2)
0.18 18.01% 5.955%
Prey Treng Pond
Fig.2.3-6
Q=18.853h**
Prey Treng Pond
()
Hun Sen Dam Table2.3-7 (1) ~ (6)

Fig.2.3-7 9 10



Prey Treng Pond Table 2.3-8 (1) ~ (6)

Fig.2.3-8
Hun Sen Dam

(4)

Fig.2.2-8 BH-1 BH-2 BH-3 BH-4 BH-5 BH-7

BH-9 7 2000 10

2000 2 Fig.2.3-9

BH-2 BH-7 BH-9 9.707 11.007 8.123m

MSL 3

BH-4 BH-5 3.013m MSL

Prey Treng Pond
2000 1
BH-4 BH-5
®)
Prey Treng Pond 2 17 lit/sec Hun Sen
Dam 10 lit/sec Prey Treng Pond
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TEAM
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30 km
Hun Sen Dam

E-mail

TEAM Consulting Engineering and Management Co.

TEAM
2001 2 2001 6
JCA
EIA
3
Prey Treng Pond
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50 ha 2000 9

0.573 km? Stage 3 (270
MW)
2001 6 2001 12
2000 9
2001 6
“ Site” “ Project Site”
TEAM EIA Area A
AreaA Site A
“Pipeline Corridor” Sokimex
100 m
Area B
100 m
“30-km radius’ 30 km
AreaC
“Laydown area of Unit 3 construction” Stage 1 Stage 2 Stage 3
Prey Treng Pond 11 ha
AreaD



4 Fig.3-1 Fig.3-5

3.1.
3.1.1. 30km
30 km 2,827 km? 3 2 (1,872 km?)
3 1 (956 km?) 30 km
TEAM Table 2.2-1 2.2-1 Fig.2.1-
3 2.1-4 4
956 km? 97 %
(556 km? 58%)
(135 km? 14%)
(128 km? 13%)
(115 km? 12%)
3 km? 0.1 km?
3.1.2.
TEAM Table 2.1-1 Fig.2.1-1
0.383 km? 67% 0.110
km? 19% 86 %
“Sand Bank”

CMAC (Cambodian Mine Action Center)



3.1.3.

(Pipeline Corridor) Table 3.1-1
Fig.3.1-2 (0.174 km? 60%) (0.088 km?
30 %) 90 %
3.1.4. Stage 3
Stage 3 1 (75%)
(25%) Table3.1-1 Fig.3.1-3
3.2.
3.2.1. 30km
30 km 84 % Krong Preah Sihanouk
Province 3 District 16% Koh Kong Province
2 District TEAM Fig.2.1-4
Sre Ambel District Stung Hav District
30 km Stung
Hav Village 30 km Botom Sakor District 4
30 km

Krong Preah Sihanouk 3 District
(i)

(if)
(iii) Sre Ambel Botom Sakor District 30 km

Krong Preah Sihanouk Province 3 District



1998
50.6 %

Kron

15
83 %

Prey Nob
District

Mittapheap
Sihanouk

38 %

15

g Preah Sihanouk 156,000
3 (20—24 15-19 0-4
TEAM
/
Mittapheap 75,000
Stung Hav 13,000
350/m? Prey Nob 100/m?
52%
3 2
77.5%
61,000 57.5%
6.5% 10.8%
2
11 % 3
6.5% 10.8 %
73 % 56 %
10%
56.0 %
27.0%
11.9%
3.6%
05%
62 % 30 %
66 %
16 %
(piped water) 8%

Attachment 1

67,000 2

Krong Preah
4%

42.5%



5%
57 %
37 %
24%
69 %
271 %
2%

2%

3.2.2.

9 100 m
23 Fig.3.2-1

Sokimex Shell Tela

3.2.3. Stage 3

4 (Fig.3.2-1)

3.3.

3.3.1.

Sokimex
24 Sokimex
3 (TC1 TC2 TC3)
TC1 Tamnop Rook



Village TC2 Stung Hav
TC3 Sokimex
TEAM Attachments 2-1 ~ 2-20
TC1 24
24 10,000 8,000 7,000
31
TC TC2 TC3 6~8
3.3.2.
Sokimex 20 m
GPS 500
Fig.3.3-1 TEAM
Attachment 2-21)
0) 20m 691
(i) 406 (58.7%) 262 (37.9%) 16 7
3.3.3. 30-km
30-km
Attachments 2-23 2-24

12,000

m

(Table 2.3-1



Stung Hav District
Mittakpheap District ~ 1/3

13
Sokimex
3 Digtrict
3.8.
3.3.4. Stage 3
Stage 3
39

5

23

30 1

20

15 7
6 4 3 2 1
1
$1,500
$100
100%
92%
41%
87 % 46 %
36 % 8% 8%

69% 10



3.4.

(i)

(i1)
(iii)
(iv)

Stage 3

3.5.

46 %

33%
95 %
59 %
Stage 3
Stage 3
TEAM Attachments 3-1



3.5.1.

“IUCN’s Red Data
Book” “Declaration
on the Species Listed of Wild Game Forbidden to be Hunted”
Hun Sen Dam Prey Treng Pond
TEAM 2.5.2. Attachments 4-1 ~ 4-3
3.5.2.
10cm DBH ( )
23 46 302 Casuarina equisetifolia
16%
10 cm DBH 22 179
Table 3.5-2 Casuarina equisetiafolia
Area B 19% TEAM
Table2.5-1 25-2 Attachment 4-4
Stage 3
3.5.3.

3-10



35.2

2
(i)
(if)
Imperata cylindrical
3.6.
3
(i) Hun SenDam WAQF1
(i) Hun Sen Dam WAQF2
(iii) Prey Treng Pond WAQF3
3.6.1.
1
3.6.2.
Hun Sen Dam Prey Treng Pond

12 ~55 /m?

3-11



12 m?
165,000 ~ 323,000/m®

92,000 ~ 111,000/m®

Attachments 5-2 53

TEAM
3.6.3.
Ekman Dredge
Hun Sen Dam
Hun Sen Dam
1,650 66
3.6.4.
Hun Sen Dam
2 Fig. 3.6-1
5-8
3.6.5.
(submerged) (emergent)
3.6.6.
Hun Sen Dam
21 6
26 4

3-12

(descending screen size)

Prey Treng Pond

Prey Treng Pond 44
TEAM Attachment 5.4

Prey TrengPond 2

Table 3.6-1 3.6-
TEAM Attachment
Table 3.6-3
24 8
Prey Treng Pond
25 8
Fig. 3.6-2 TEAM



(i)
(i)
(iii)
(iv)
v)
(Vi)
(vii)

Attachment 5-16(B) Fig.3.1-7

PBS1 — Black-Capped Kingfisher — Halcyon pileata
PBS2 — Lesser Coucal — Centopus bengalensis

PBS3 — Oriental Magpie-Robin — Copsychus saularis
PBS4 — Cinnamon Bittern — Ixobrychus cinnamomeus
PBS5 — White-Throated Kingfisher — Halcyon smyrnesis
PBS6 — Pacific Swallow — Herundo tahitica

PBS7 — Hill Myna— Graculareligiosa

PBS8 — Cotton Pygmy-Goose — Nettapus coromandelianus
PBSO — Cattle Egret — Bubulcusibis

PBS10 — Chinese Pond-Heron — Ardeola bacchus

PBS11 — Little Heron — Butorides striatus

PBS12 — Lesser Adjutant — Leptoptilos javanicus

PBS13 — Grey Heron — Adea cinerea

PBS14 — Lesser Whistling-Duck — Dendrocygna javanica
PBS15 — Black-Callared Starling — Sturnus nigricollis
PBS16 — Indian Roller — Coracias benghalensis

PBS17 — Greater Coucal — Centropus sinensis

PBS18 — Red Turtle-Dove — Streptopelia tranquebarica

TEAM Attachment 5-15B
1 Red Muntija Muntiacus muntijak IUCN

Wild Pig (Sus scrofa)

East Asian Porcupine (Hystrix brachyura)

Indian Giant Flying Squirrel (Petaurista phileppensis)
Siamese hare (Lepus peguensis)

Guar (Bos gaurus)

L esser Mousedeer (Tragulus javanicus)

Sunda Pangolin (manis javanica)

3-13



3.6.7.

Table 3.6-4 Table 3.6-5
WAQF1 WAQF2 WAQF3
Hun Sen Dam
Prey Treng Pond
Prey Treng Pond
Sokimex
3.6.8.
TEAM Attachments 5-12 5-13
0.074 - 0.42 mm Prey TrengPond 87.9% HunSenDam 64.9% 0.0013
-0.074 mm Prey TrengPond 12.1% HunSenDam 35.1%
3.6.9.
3.7.
3.7.1.

3-14



Stung Hav 2000 9 2001 8

8
TEAM Attachment 6-1
164 19
1
Koah Rong Koah Rong Samloem Koah Thas
Koah Sdach Thmor Sar Koah Russy Sokimex
3.7.2.
146
TEAM Attachment 6-2
183 80%
30 km
61
Rhizophorasp. MPS 14
Seagrass MPS 16
Mushroom (Fungiaspp.) (Acroporasp.) Sea
Fans MPS15
Whale Shark Rhiniodontypus MPS 13
(Chelonia mydus)

Hawksbill (Eretmochelys imbricata) MPS 10
Loggerhead  (Caretta caretta)
OliveRidley  (Lepidochelys olivaces)
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(MPS 12)

30 km

Killer Whale (Orcinus orca) — MPS1
False Killer Whale (Pseudorea crassiden) — MPS2

Spotted Dolphin (Stenella attenuata) — MPS3

Common Dolphin (Delphinus delphis) — MP$4

Common Dolphin (Delphinus capensis) — MPS5

Bottlenose Dolphin (Tursiops truncatus) — MPS6

10

Indo-Pacific Humpback Dolphin (Sousa chinensis) — MPS7
Irrasaddy Dolphin (Orcaella brevirostris) — MPS8

Finless Porpoise (Neophocaena phocaenoides) — MPS9

3.7.3.
48
20
3
3.7.4.
PK1
3.0
3.7.5.

3.7-2

Table3.7-1
PK2 2
70
TEAM
11

3-16

Figs. 3.7-2~3.7-9
42

85
Attachments 6-6 ~ 6-8

13

Table



1m

BT2

300~ 1,216 88 ~ 1,386
BT3 2 (Cymodocea serrulata
Halodule sp.) 30 m 5
35%
3.7.6.
Table 3.7-3 3.7-4
3.7.7.
WQol WQo2 2
Im Im 2
Table 3.7-5
(ippt)
IP1 P2 IP3 IP4 IP5 |P6
2000 9 30 24 25 31 30 30 31
2000 10 28 25 26 30 26 26 25
2000 12 2 34 34 33 32 33 34
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2001 1 6 33 32 35 32 32 33
2000 2 1 34 30 32 31 30 30
2000 6 16 32 34 30 31 32 33
2001 7 6 15 15 16 16 16 16
2001 8 4 24 24 24 24 24 24
3.8.
3.8.1.
30 km District
30 k Sre Ambel Botum Sakor District
Sokimex
TEAM
Attachments 7-1 ~ 7-5
3.8.2.
AQl AQ2 2 24 (SOy)
(NOy) AQl Stung Hav Tamnop Rolok
AQ2 (Sihanoukville Meteorological
Station) OEPP (Office of Environmental

Policy and Planning)
Impinger SO,
Method

Pararosaniline Method NO, Sodium Arsenate

3-18



SO, NO,
SO, 2.45-2.94
ng/m® 5.79 - 9.03 pg/m® NO,  45.75-65.92 pg/m® 2.27 - 4.95 pg/m®
500pug/m®> NOx 300
pg/m? SOx 24 125 pug/m®
NOXx 150 pug/m®
3.8.3.
M1 NM2 MN3 3 24
NM1 NM2 Prey Treng Pond
NM3 Sokimex Integrating
Sound Level Meter (NL-04) 24
Table3.8-1
60dB(A)
3.9.
3.9.1.
30 Falmouth Scientific Inc., USA 2
(2-Dimensional Area Current Meters) 2
TEAM Attachment 8-2
3.9.2.
CT1 2km  CT2
0.5km CT3 3km 3
TEAM
Attachments 8-3 8-4 10 2001 8 15
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1m 2
Tables3.9-1 3.9-2

3.9.3.

Bathymetric
2000 10 2001
2001 7 8
1 4
2000 10 2001 2 2001 7 8
16

3x 90 MW
3 x 2.5m’s
7°C

3 90OMW 1

84m

21m

30m

6 90 MW 2

5m

0.85m

Im

1.25 m*/
10 m
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3.9.4. AQUASEA

“AQUASEA”
Gaderkin 2
2
1
TEAM Attachments
81 8-5~8-11
Khanom 2001 9
TEAM Attachments 8-13 8-14
3.9.5.
270 MW 4
100
2 2
1
25m 25m 25m

Figs3.9-1~394
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(km?)

(m)

(m)

(m)

°C km? km? km?
15 0.01 0.01 0.01
1.0 0.16 0.20 0.08
05 0.56 0.72 051

°C m m m
15 100 100 200
1.0 300 300 300
05 500 900 1,200

25m (km?)

°C km? km? km?
2.0 0.03 0.04 0.01
1.5 0.20 0.20 0.03
1.0 0.48 0.48 0.48
0.5 1.10 1.20 0.95

°C m m m
2.0 300 300 200
15 400 500 300
1.0 600 600 1,000
0.5 1,100 1,200 1,400

(km?) (m)

°C km? km? km?
15 0.06 0.09 0.10
1.0 0.15 0.20 0.20
05 1.0 1.2 0.8

°C m m m
15 100 300 400
1.0 300 500 500
05 1,500 1,250 1,600

25m (km?)

°C km? km? km?
1.5 0.08 0.12 0.20
1.0 0.56 0.56 0.48
0.5 2.50 2.25 2.20

°C m m m
15 250 500 680
1.0 1,300 1,000 1,000
0.5 2,700 1,850 2,500




Khanom

2 4 25m
1 3
2°C
100 m
3°C
Khnom Khnom
2
8°C Khanom 3°C
100 m 20m 200 m
25 2.8°C 1.0 m
Khanom
0.5°C 4 2.5 km?
900 m? (6 kmx 3km) 0.03 %
4

(+0.5°C~1.0°C
2~3
AQUASEA Mode
(+ 0.5°C ~ 1.0°C)
Khanom
0.6°C 400 m
0.5°C
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3.10.

3.10.1.

USEPA Screen 3 Model
USEPA Industrial Source Complex 3 model (1SC3)

TEAM
Attachments 9-1 ~ 9-6

3.10.2.

Stage
2
2 90 MW 3 Option |
90 MW 1 Option Il
Option | 4
30m 40m 50m 65m
Option 1 3
30m 40m 50m
Option | 6
30m 40m 50m 75m 100m 145m
Option I 5
30m 40m 50m 70m 120m
3 90 MW Stagel 180 MW Stage 2
270 MW  Stage 3
NO, 3 1 24
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SO;
6(0)

TSP

3.10.3.

Table 3.10-1

3.10.4.

1 Stage

Fig.3.10-1-5

2 1
2 24
Sokimex Stung Hav
1 1 Stage 3
NO; 1
0.2%
50 m Stage
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